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Abstract: Media habits attract growing attention in communication research. Therefore, 
valid measures of habit strength are needed. The response-frequency measure of media 
habit (RFMMH) provides an implicit approach. It does not rely on retrospective self-re-
ports of the habitual character of a behavior. Participants are presented with vignettes re-
ferring to various goal situations and choose under time pressure script-based which media 
device they would use in the respective situation. Choosing the same device across the dif-
ferent goal situations indicates strong general habits. The present paper refines the 
 RFMMH by testing different time pressure levels in a heterogeneous sample to identify the 
ideal amount of time pressure. 
Keywords: Response-frequency measure, media choice, habit, implicit measure
Zusammenfassung: Mediengewohnheiten finden in der Kommunikationswissenschaft 
immer mehr Beachtung. Deshalb bedarf es valider Messinstrumente zur Erfassung von 
Gewohnheitsstärke. Mit der Response-Frequency Measure of Media Habit (RFMMH) 
existiert ein Messinstrument, das Gewohnheitsstärke implizit, das heißt ohne Selbstein-
schätzung des Gewohnheitscharakters, misst. Befragte werden mit verschiedenen Situati-
onsbeschreibungen konfrontiert und wählen unter Zeitdruck und damit skriptbasiert die 
Mediengattung aus, die sie in der jeweiligen Situation nutzen würden. Je häufiger sie 
über die verschiedenen Situationen hinweg dieselbe Mediengattung wählen, desto stärker 
ist ihre diesbezügliche allgemeine Gewohnheit. Die vorliegende Studie testet verschiedene 
Zeitdruckbedingungen an einer heterogenen Stichprobe, um das passende Maß an Zeit-
druck in der RFMMH für Bevölkerungsbefragungen zu identifizieren. 
Schlagwörter: Response-Frequency Measure, Medienselektion, Gewohnheiten, implizite 
Messung
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1. Refining the Response-Frequency 
Measure of Media Habit – The role 
of time pressure
Habitual media use is a growing subject 
in communication research (for an 
overview see e.g., LaRose, 2010). Re-
search consistently shows that media 
habits are important determinants of 
media selection (e.g., Bayer & Camp-
bell, 2012; Koch, 2010; Naab, 2013; 
Naab & Schnauber, 2016; Peters, 2007; 
Schnauber, 2017). Likewise, media hab-
its are of interest to media practitioners 
and program planners (Webster, Phalen, 
& Lichty, 2006). This gives rise to the 
question how media habits can be ade-
quately measured. Self-report measures 
are most prevalent to investigate media 
exposure, media selection, and related 
phenomena. A highly valued self-report 
measure is available to measure habits 
– the self-report habit index (SRHI; 
Verplanken & Orbell, 2003). However, 
this approach is challenged since habit-
ual media use is not performed fully 
consciously and may therefore not be 
easily accessible and articulated validly 
in a self-report measure (Hefner, Roth-
mund, Klimmt, & Gollwitzer, 2011). 
Based on Verplanken and colleagues’ 
(e.g., Verplanken &  Aarts, 1999; Ver-
planken, Aarts, van Knippenberg, & 
van Knippenberg, 1994) response-fre-
quency measure of habit (RFM), Naab 
and Schnauber (2016) developed the 
response-frequency measure of media 
habit (RFMMH) taking into account 
the particularities of media use behav-
iors. The RFM and the RFMMH do 
not rely on the ability of respondents to 
identify their habitual behavior and re-
port on repetition, limited awareness, 
and lack of controllability. Instead, they 
use an implicit approach by imposing 
time pressure and measuring the activa-
tion of a behavioral script – a basic de-
fining characteristic of a habit – that 
leads to the initiation of habitual be-
havior.
Initial research based on a student 
sample indicates that the RFMMH is a 
valid and reliable measure of media 
habits and can complement existing in-
struments (Naab & Schnauber, 2016). 
The present paper recalls the measure-
ment approach of the RFMMH and 
the defining characteristics of habits on 
which the RFMMH is based. In its 
main part, the paper serves as a valida-
tion study of the RFMMH and ad-
dresses two desiderata of the previous 
research: First, the paper investigates a 
possible optimization of the adminis-
tration: The RFMMH requires sponta-
neously given answers. This paper will 
elaborate on the use of time pressure in 
the RFMMH and test different time 
pressure levels to ensure script-based 
responses. Second and related to this, 
the paper examines the applicability of 
the RFMMH for a broad sample in-
cluding various age and education 
groups to investigate whether the 
RFMMH is a robust measure across 
general population samples and 
whether its applicability to various 
groups depends on time pressure level. 
2. Defining media habits
Based on social psychological defini-
tions, communication researchers refer 
to media habits as automatically initi-
ated behavioral responses stored in 
mental scripts, which an actor per-
forms in recurrent, familiar situations 
(e.g., LaRose, 2010; Naab & Schnau-
ber, 2016). Scripts or behavioral sche-
mata are knowledge structures stored 
in long-term memory. They develop 
through repetition and iterative learn-
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ing (e.g., Schnauber-Stockmann & 
Naab, 2018). The mental script repre-
sents associations of internal and ex-
ternal context features, which reliably 
co-occurred with a behavioral re-
sponse and expected outcomes of the 
behavior in the past (Aarts & Dijkster-
huis, 2000; Abelson, 1981). For exam-
ple, an individual looks for distraction 
when at home in the evening and de-
cides to switch on television – which 
turns out to lead to the desired distrac-
tion. After facing the same situation – 
looking for distraction in the evening 
at home – a couple of times, a script 
forms connecting ‘evening,’ ‘at home’ 
(external context features, see below), 
‘looking for distraction’ (internal con-
text feature, see below) and ‘switching 
on television’ (behavioral response). As 
most everyday behavior is repeated at 
least seldom rather than performed 
only once, individuals hold scripts for 
numerous behaviors (Strack & 
Deutsch, 2004). With extensively re-
peated activation, these scripts become 
highly accessible (Bamberg, 1996; 
Fazio, 1990; Schnauber-Stockmann & 
Naab, 2018). In consequence, the per-
ception of typical context features or 
cues (e.g., ‘it’s evening, I’m at home, 
and I’m looking for distraction’) may 
then automatically – that is with little 
cognitive effort, consciousness, aware-
ness, and controllability (Bargh, 1994) 
– activate the script and initiate the be-
havioral response (e.g., ‘switching on 
television’). A habit has formed. In 
short, habits may be defined as scripts 
which are automatically accessible.
For a closer understanding of differ-
ent types of habits, it is necessary to 
consider which cues trigger habitual be-
havioral responses. Scripts can be trig-
gered by external as well as internal 
cues: All context features stored in a 
script are associated with a behavioral 
response (Abelson, 1981). External cues 
triggering media habits are place, time, 
social surroundings, and further envi-
ronmental factors (Ji & Wood, 2007; 
Verplanken & Wood, 2006). Internal 
cues are, for example, moods (Ji & 
Wood, 2007). Current habit research 
has furthermore emphasized the rele-
vance of goals of the individual as inter-
nal cues (Aarts & Dijksterhuis, 2000; 
Naab, 2013; Schnauber, 2017; Ver-
planken & Aarts, 1999; for a critique of 
this view see e.g., Wood & Neal, 2007). 
Besides considering external as well 
as internal cues triggering habits, re-
searchers differentiate between general 
and specific habits. 
“In the case of specific habits, the in-
stigation cues that elicit the habitual re-
sponse are confined to a well-defined 
and particular situation […], whereas 
general habits are under the control of 
cues that appear in many different situa-
tions” (Verplanken & Aarts, 1999, p. 
106; see also Naab & Schnauber, 2016). 
Referring to Abelson (1981), general 
habits may be conceptualized as meta-
scripts: Formerly separate scripts for 
various specific situations can contain 
similar behavioral sequences. For illus-
trative purposes, one may imagine that 
these scripts are restructured to form a 
meta-script. An individual may, for ex-
ample, always use television when look-
ing for entertainment and form a script 
associating television use with the inter-
nal context cue ‘need for entertainment’. 
The same person may also use television 
every time when searching for informa-
tion. This behavioral sequence forms an-
other script associating television use 
with the context cue ‘need for informa-
tion’. As the behavioral response – tele-
vision use – in these two scripts is simi-
lar, the scripts may be merged into a 
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meta-script. All cues stored in the for-
merly separate scripts, namely looking 
for entertainment and information, can 
instigate the meta-script to select televi-
sion (Abelson, 1981). General habits 
have a broader scope than specific hab-
its and therefore influence people’s eve-
ryday lives to a larger extent (Verplank-
en & Aarts, 1999). 
In addition to the differentiation 
which internal or external cues trigger 
a habit and how specific these cues are, 
habitual media selection can refer to 
various levels of media choice, among 
them selection of media devices, con-
tent providers, or genres. In its current 
form, the RFMMH measures media 
device habits. Media devices, that is 
television, radio, print newspaper, In-
ternet-equipped computers and mobile 
devices, represent the ‘gateways’ for 
any subsequent intra-media content se-
lection (Webster, 2009; for the idea of 
gateway habits see Oulasvirta, Ratten-
bury, Ma, & Raita, 2012). Today, simi-
lar or even the same content is availa-
ble on various devices. Thus, individu-
als interested in specific content are 
not bound to a specific device – they 
may, for example, either watch their 
favorite series on television or use their 
computer or mobile device. Reception 
and, in consequence, media effects 
may, however, vary depending on the 
very device through which content is 
delivered, for example due to differ-
ences in screen sizes (e.g., Lombard, 
Reich, Grabe, Bracken, & Ditton, 
2000), typical modes of reception (e.g., 
suitability as a background medium, 
temporal structures of content provid-
ed), or suitability for shared use. 
Therefore, it is highly relevant to con-
sider media device habits when dealing 
with media selection. 
Compared to other behaviors often 
researched for their habitual character 
(e.g., brushing one’s teeth, seatbelt use), 
media device habits are predestinated 
to be general in nature. Media devices 
provide a multitude of contents and 
serve a broad variety of goals (LaRose, 
2010; LaRose & Eastin, 2004; Mc-
Quail, 1986; Papacharissi & Rubin, 
2000). Thus, their use is not confined 
to a narrow set of situations and media 
use might be an efficient way to gratify 
many needs. The RFMMH presented in 
the following focuses on measuring 
such general media device habits. 
3. Procedure of the Response-
Frequency Measure of Media Habit
The RFMMH is a media-tailored ver-
sion of the RFM (Verplanken & Aarts, 
1999; Verplanken Aarts, van Knippen-
berg, & Moonen, 1998; Verplanken et 
al., 1994) and measures general media 
device habits. It is an implicit measure 
that does not rely on memory and self-
report of past behavior or self-per-
ceived automatism, but on automati-
cally activated associations of a cue 
with a behavioral response. 
In a self-administered online ques-
tion naire,1 participants are presented 
with a variety of cues in form of vi-
gnettes and have to spontaneously se-
lect a media behavior in response to 
this vignette. The three important fea-
tures of the RFMMH are (a) the vi-
gnettes, (b) the media devices as re-
sponse categories, and (c) the procedure 
to ensure spontaneous answers.
(a) All vignettes used in the current 
version of the RFMMH refer to goals 
that can potentially be fulfilled by me-
1 Information on programming the RFMMH 
is available from the authors upon request. 
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dia use. Following the procedure by 
Naab and Schnauber (2016), partici-
pants are presented with 16 vignettes, 
for example ‘You want to have fun’ 
and ‘You are bored’ (see Table 1). The 
goal dimensions are mainly derived 
from gratifications identified in the 
uses and gratifications literature. They 
include entertainment, escapism, me-
dia-stimulated interpersonal communi-
cation, and information (e.g., LaRose 
& Eastin, 2004; McQuail, 1986; Pa-
pacharissi & Rubin, 2000). Only goal 
dimensions are included that can po-
tentially be gratified through the use of 
different media devices. 
Table 1. RFMMH-vignettes – English and German version
Dimension Vignette
Entertainment 
You want to have fun / Sie wollen Spaß haben
You want to cheer yourself up / Sie möchten sich aufheitern
You want to be excited / Sie möchten etwas Spannendes erleben
You want to be entertained / Sie möchten unterhalten werden
Escapism
You are bored / Ihnen ist langweilig
You want to pass time / Sie möchten sich die Zeit vertreiben
You want to escape your daily routine / Sie möchten dem Alltag entfliehen




You are looking for topics to talk about / Sie suchen nach Gespräch-
sthemen
You are looking for new stimuli / Sie möchten neue Anregungen 
bekommen
You are looking for food for thought / Sie wollen Denkanstöße bekommen
You want to join in a conversation / Sie wollen mitreden können
Information
You want to be up to date / Sie möchten auf dem Laufenden bleiben
You want to get some information / Sie möchten sich informieren
You want to learn new things / Sie möchten Neues erfahren
You are looking for up-to-date information / Sie suchen aktuelle 
 Informationen
 
Note. German RFMMH-vignettes were used.
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Contrary to uses and gratifications 
research which assumes a rather ration-
al selection process the RFMMH does 
not require respondents to evaluate 
whether or not the goals are fulfilled by 
a given media device (e.g., Palmgreen & 
Rayburn, 1982). The RFMMH as an 
implicit measure uses the goals as vi-
gnettes triggering associated behavioral 
responses, that is media device selec-
tion. Respondents indicate which media 
device is spontaneously associated with 
the goals on the vignettes. If a media de-
vice is highly accessible in various situa-
tions, this indicates a general habit of 
selecting this device. As such, the 
 RFMMH is less sensitive to specifics of 
the data collection situation. Different 
from explicit measures, respondents 
should not and – due to time pressure – 
cannot deliberately consider the most 
appropriate answer by weighing situa-
tional features, but select their habitual 
option based on their script. 
(b) The current version of the 
 RFMMH measures media device hab-
its. These “gateway habits” (Oulasvirta 
et al., 2012; e.g., the habit of turning 
on television) represent the starting 
point for any media use episode. Only 
media devices a person uses at least 
seldom are included in the RFMMH 
response categories for the respective 
participant. The order of the media de-
vices is randomized between respond-
ents to prevent sequence effects. As the 
presented goal vignettes do not neces-
sarily result in media use, participants 
are also given the additional response 
category “I would do something else”.
The RFMMH is a measure of gener-
al habits (see above), that is of habits 
that are not restricted to a specific situ-
ation, for example to habitual informa-
tion seeking. Therefore, it measures the 
level of invariance in choices of a par-
ticipant over all presented goal situa-
tions. General habit strength for a me-
dia device is indexed by the number of 
choices of the respective device across 
the 16 vignettes. For example, the more 
often a participant chooses television 
across various vignettes, the stronger is 
their general television habit.
(c) Respondents are instructed to se-
lecting spontaneously and without fur-
ther thinking the media device they 
would choose based on the respective 
vignette. To enhance the probability of 
spontaneous answers to the presented 
cues, time pressure is imposed so re-
spondents are forced to give the answer 
that comes to their minds first. Imposing 
time pressure is the most common fea-
ture of implicit measures (Hefner et al., 
2011). A countdown signals the time 
left to answer the respective vignette. Af-
ter respondents made a choice or when 
they do not answer within the time-
frame the online questionnaire automat-
ically switches to the next vignette. 
This method is based on the well-
proven assumption that reaction time is 
related to information processing speed 
as well as accessibility of objects and 
behavioral responses (Bassili & Fletch-
er, 1991). Highly accessible objects can 
be automatically activated and, in con-
sequence, quickly retrieved from memo-
ry (Fazio, 1990). Thus, forcing partici-
pants to answer under time pressure 
“tap[s] on automatic reactions” (Hefner 
et al., 2011, p. 182). Implicit tests are 
suitable to measuring habit strength as 
habits are highly accessible and qualify 
as automatic reactions to the presence 
of cues. Supporting the connection be-
tween time pressure and retrieving ha-
bitual responses, research shows that 
under circumstances of limited oppor-
tunity to elaborate, people rely on es-
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tablished habits or related cognitive 
shortcuts (Strack & Deutsch, 2004).
Whereas some implicit tests use re-
action time per se as a measure of ac-
cessibility, this is not the case for the 
RFMMH. Instead, time pressure in the 
RFMMH serves to prevent higher-or-
der cognitive processes and thereby en-
sures script-based answers. The accu-
mulation of script-based selections of a 
media device across various goals then 
indicates a general media device habit. 
4. Current research
In an initial study (N = 617, Naab & 
Schnauber, 2016), the RFMMH 
showed satisfactory validity and test-
retest-reliability for television and 
computer habits. Furthermore, it cor-
related significantly with habit strength 
measured by the established SRHI 
(Verplanken & Orbell, 2003). Howev-
er, at least two aspects remained un-
clear. First, the level of time pressure 
allowing respondents to read and an-
swer the vignettes while at the same 
time being as high as possible to en-
courage automatic responses was not 
tested systematically. The RFMMH is 
based on the assumption that partici-
pants report the media device that is 
automatically instigated by the pre-
sented goal on the vignette and do not 
engage in thoughtful elaboration or 
give post hoc rationalized answers. 
Therefore, time pressure is imposed. 
In the study by Naab and Schnauber 
(2016), a pretest (N  =  61) determined 
the amount of time pressure: Most vi-
gnettes were answered within seven sec-
onds (based on the mean reaction time 
of M = 5.62 s and adding one standard 
deviation of SD = 1.08). This timeframe 
included the whole process of reading 
the vignette and choosing an answer. Ac-
tual reaction time was well within the 
provided timeframe (M = 3.46 s; SD = 
0.69; Naab & Schnauber, 2016). This 
leads to the question whether time pres-
sure of seven seconds was too weak and 
some respondents may have chosen a 
media device after deliberate elaboration 
on the presented vignettes. This can lead 
to flawed results of the RFMMH. There-
fore, the present paper will apply differ-
ent time pressure levels in the adminis-
tration of the RFMMH and compare the 
results to identify a preferable time pres-
sure level. It hereby takes three indica-
tors into account: (1) Average reaction 
time per vignette is an indicator for the 
actual time needed under different time 
pressure levels. (2) As the questionnaire 
automatically switches to the next vi-
gnette after the time limit, respondents 
who would have needed more time can-
not respond to a vignette. Therefore, the 
amount of item non-response to the vi-
gnettes is an additional indicator for the 
ideal amount of time pressure. (3) Habit 
strength measured by the RFMMH is the 
third indicator. If it differs depending on 
time pressure condition, this may indi-
cate a bias due to (possibly) deliberate 
elaboration in moderate and weak time 
pressure conditions. 
RQ1: How does time pressure 
level influence reaction time in respon-
se to the vignettes?
RQ2: How does time pressure 
level influence the amount of item non-
response to the vignettes?
RQ3: Does habit strength meas-
ured by the RFMMH differ between 
time pressure conditions?
Second, the feasibility of the RFMMH 
for different population groups needs to 
be assessed as the initial study was con-
ducted with a student sample. The 
amount of time pressure must be ade-
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quate for heterogeneous samples includ-
ing respondents with lower cognitive 
resources. Individual characteristics 
might limit respondents’ ability to react 
fast enough to produce valid answers 
within a time limit. 
Literature finds evidence for inter-in-
dividual differences in cognitive speed. 
Cognitive power of the brain, working 
memory, and processing resources are 
lower for less educated individuals (as a 
proxy for intelligence) and decline with 
age (Faust, Balota, Spieler, & Ferraro, 
1999; MacPherson, Phillips, & Della 
Sala, 2002; Salthouse, Babcock, & Shaw, 
1991; Zelinski & Burnight, 1997). This 
leads to slower information processing. 
Lower cognitive speed generally results 
in (or is indicated by) a longer response 
time (for an overview see Faust et al., 
1999). This raises the question whether 
the time pressure level applied in the 
RFMMH is adequate for various socio-
demographic groups, especially samples 
with a broad range of age and education 
levels. Specific groups might face difficul-
ties in higher time pressure conditions. 
As the RFMMH poses the same time 
pressure limit on all participants, this 
would limit the feasibility of the 
 RFMMH for heterogeneous samples. 
RQ4: Do age and education level 
interact with time pressure level in their 
influence on (a) reaction time to the vi-
gnettes, (b) the amount of item non-re-
sponse to the vignettes, (c) and habit 
strength measured by the RFMMH? 
5. Method
The study tested different time pres-
sure conditions as part of a project 
funded by Google Germany GmbH on 
the habitual use of the Internet.
5.1 Sample and procedure
A disproportional quota sample was 
drawn from an online access panel. In 
terms of gender, age, and education, 
the sample was evenly split: In total, 
1,849 participants were included in the 
subsequent analyses (50% male; 33% 
18 to 29 years, 32% 30 to 49 years, 
and 35% 50 years or older; 51% low 
in education). In a between-subject ex-
perimental design, the amount of time 
pressure was varied in nine conditions. 
Time pressure levels started from four 
seconds and went up to eleven sec-
onds. Four seconds was chosen as a 
starting point as respondents had to 
read the vignettes prior to choosing the 
answer, and reading takes some time. 
Based on the average response time in 
the initial study (M = 3.46 s; 
SD = 0.69) as well as qualitative feed-
back of respondents on the felt amount 
of time pressure, higher time pressure 
seemed not feasible. Additionally, no 
time pressure was imposed in one con-
dition. Respondents were randomly as-
signed to one of the nine conditions 
(n between 194 and 214).
5.2 Measures
RFMMH. The procedure closely fol-
lowed the description of Naab and 
Schnauber (2016; see ‘Procedure of the 
Response-Frequency Measure of Media 
Habit’). As described, time pressure 
varied between conditions. Response 
categories were television, radio, (print) 
newspaper, (print) magazine, Internet 
(via smartphone, tablet, laptop, net-
book, or desktop PC). Respondents 
were instructed to consider their media 
device use (e.g., “If you listen to the ra-
dio via a radio set, please choose ‘ra-
dio’; if you use web-radio via smart-
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phone, tablet, laptop, netbook, or 
desktop PC, please choose ‘Internet’”). 
Additionally, the option “I would do 
something else” was provided. The fol-
lowing analyses consider habit strength 
for television (M = 3.54, SD = 2.63, 
Mdn = 3.00, Min = 0.00, Max = 16.00) 
and Internet (M  =  8.03, SD = 0.55, 
Mdn = 8.00, Min = 0.00, Max = 16.00).
Socio-demographics. Respondents’ 
gender, age, and education level were 
assessed.
6. Results
6.1  Differences in reaction time, item 
non-response, and habit strength 
between time pressure conditions
Table 2 summarizes the average reac-
tion times per vignette within the differ-
ent time pressure conditions (RQ1). The 
average reaction times in the four- and 
five-seconds conditions differed signifi-
cantly from the reaction times in the 
other time pressure conditions. Howev-
er, above five seconds, the average reac-
tion times did not change – with one 
exception (six vs. nine seconds) – any-
more. In all conditions, the question-
naire automatically switched to the 
next vignette when either the time limit 
was reached or an answer was given. 
Thus, the maximum time respondents 
could spend on a vignette depended on 
the condition. Therefore, higher levels 
of time pressure of course result in low-
er reaction times. Still, the comparison 
of the time spent on each vignette con-
tains valuable information on a possible 
threshold: If the actual time spent on a 
vignette does not differ between condi-
tions, the imposed time pressure level 
does not change the time taken to an-
swer a vignette and differences in the 
measurement are not to be expected. 
To make further analyses more parsi-
monious, time pressure conditions were 
grouped as follows: four seconds, five 
seconds, six seconds, seven seconds, 
eight to eleven seconds, no time limit. 
The number of vignettes not an-
swered differed between the six time 
pressure groups (RQ2). The four sec-
onds condition produced most item 
non-response (45% of the respondents 
skipped at least one vignette, M = 1.00, 
Table 2. Reaction times per vignette between time pressure conditions
M SD
4 s 2.38a 0.53
5 s 2.62b 0.60
6 s 2.81c 0.69
7 s 2.90cd 0.78
8 s 2.97cd 0.90
9 s 3.16d 0.90
10 s 3.02cd 0.90
11 s 2.93cd 0.89
No limit 2.94cd 1.06
 
Note. F(8/1840) = 16.19, p < .001, η² = .066; values with different superscripts differ significantly (Tamhane).
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SD = 1.95). The five seconds condition 
performed significantly better (26% of 
the respondents skipped at least one 
 vignette, M = 0.46, SD = 1.08). Within 
the six seconds condition, 17% skipped 
at least one vignette (M = 0.30, 
SD = 0.86). Less than ten percent of the 
participants skipped one vignette or 
more in the other conditions (M between 
0.08 and 0.15; SD between 0.43 and 
1.07; χ²(5)  =  277.57, p <  .001, Cra-
mér’s V = .387).
Finally, the influence of the different 
time pressure conditions on television 
and Internet habit strength was as-
sessed (RQ3). Habit strength measured 
by the RFMMH did not differ signifi-
cantly between time pressure condi-
tions (television: F(5/1805)  =  0.50, 
p  =  .774, η²  =  .001; Internet: 
F(5/1848) = 0.88, p = .496, η² = .002). 
6.2  Influences of age and education 
level
To test whether specific socio-demo-
graphic groups differed in their ability 
to complete the RFMMH in different 
time pressure conditions (RQ4), we 
first focus on the reaction time needed 
to answer the RFMMH vignettes. We 
conducted a multiple regression analy-
sis with the average reaction time per 
vignette as dependent variable and age 
and education level (low = 0) as inde-
pendent variables. Additionally, we 
controlled for time pressure condition 
(in s) to account for the effect of the 
provided time limit (R²adj. = .07; 
F(5/1838)  =  26.49, p < .001; 
N = 1849). Education level did not in-
fluence reaction time (b  =  0.00; 
se = 0.04; t = 0.03; p = .975). Age had 
a significant impact (b = 0.01; 
se  = 0.00; t  = 7.85; p  <  .001): Older 
respondents took longer to complete 
the RFMMH. The effect size, however, 
was rather small (β = .18). To answer 
RQ4a, that is to test whether respond-
ent groups differed in their ability to 
cope with higher time pressure, inter-
action terms between socio-demo-
graphics and time pressure condition 
were included in the regression. No in-
teraction term was significant (time 
pressure condition X age: b = 0.00; 
se = 0.00; t = 1.59; p = .112; time pres-
sure condition X education level: 
b  =  -0.02; se = 0.01; t = -1.14; 
p = .253). Thus, all respondent groups 
were equally able to cope with higher 
time pressure.
Second, we conducted a logistic regres-
sion2 to test whether elderly or less edu-
cated respondents are more likely to 
produce item non-response (dependent 
variable: 0 = no item non-response, 
1 = at least one vignette not answered; 
independent variables: education level 
(0 =  low) and age; additional control 
variable: time pressure condition (in s); 
Nagelkerke’s R² = .22; Ӽ²(5) = 226.26, 
p < .001, N = 1849). Unlike education 
level (Exp(B)  =  1.02, W  =  0.03; 
p = .872) age was a significant predic-
tor of item non-response in the 
RFMMH (Exp(B) = 1.02, W = 18.73; 
p < .001): Older respondents tended to 
produce item non-response. The effect, 
however, was small. The interaction 
term serves to answer RQ4b: The inter-
actions between socio-demographics 
and time pressure condition were not 
significant (time pressure condition 
X  age: Exp(B) = 1.00, W = 2.78; 
p = .096; time pressure condition X ed-
2 Due to the distribution of the number of vi-
gnettes – not answered – 87% of the re-
spondents answered all vignettes a linear re-
gression model did not fit the data.
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ucation level: Exp(B) = 1.04, W = 0.23; 
p = .630). The higher likelihood of old-
er respondents to produce item non-re-
sponse was thus not dependent on dif-
ferent time pressure levels.
Third, the influence of the different 
time pressure conditions on general 
habit strength measured by the 
 RFMMH for the respondent groups 
was evaluated. We conducted multiple 
regression analyses with general habit 
strength measured by the RFMMH for 
television (R²adj.  =  .01; F(5/1795) = 
4.66, p < .001; N = 1806) and Internet 
(R² = .05; F(5/1838) = 19.14, p < .001; 
N = 1849) as dependent variables. In-
dependent variables were education 
level (0 = low) and age as well as time 
pressure condition (in s) as control 
variable. Compared to younger re-
spondents, older participants show 
stronger general television habits 
(b  =  0.02; se  =  0.00; t = 4.07; 
p < .001), but weaker general Internet 
habits (b = -0.05; se = 0.01; t = 9.35; 
p  < .001). Whereas general television 
habits did not differ between educa-
tion levels (b = -0.20, se = 0.12; 
t  =  -1.65; p  =  .100), higher educated 
respondents showed stronger general 
Internet habits (b = 0.45, se = 0.17; 
t = 2.71; p = .007). However, only the 
interaction terms between time pres-
sure condition and the socio-demo-
graphics indicate whether respondent 
groups differ in their measured general 
habit strength depending on the re-
spective time pressure condition 
(RQ4c). The interactions between so-
cio-demographics and time pressure 
condition for general television habits 
(time pressure condition X age: b  =   
0.00; se = 0.00; t = 1.29; p = .197; time 
pressure condition X education level: 
b = 0.03; se = 0.05; t = 0.68; p = .498) 
and general Internet habits (time pres-
sure condition X age: b = 0.00; 
se = 0.00; t = 1.16; p = .245; time pres-
sure condition X education level: 
b = 0.11; se = 0.06; t = 1.75; p = .080) 
were not significant. We interpret this 
as a strong hint that general media de-
vice habit strength measured by the 
RFMMH was not influenced by the 
time pressure condition for any of the 
socio-demographic groups. 
7.  Discussion
The role of habit strength in media se-
lection receives growing attention in 
communication research. Various stud-
ies have shown that habits are impor-
tant predictors of media activities (e.g., 
Bayer & Campbell, 2012; Koch, 2010; 
Naab, 2013; Naab & Schnauber, 
2016; Peters, 2007; Schnauber, 2017). 
Therefore, valid and economic meas-
ures of habit strength applicable to 
samples with different levels of cogni-
tive ability are needed. Recently, Naab 
and Schnauber (2016) introduced the 
response-frequency measure of media 
habit (RFMMH) to communication re-
search, which measures general goal-
related media device habits. 
The current validation study 
showed that education level did not in-
fluence the ability to complete the 
RFMMH. Older respondents showed a 
slightly higher reaction time and a 
higher probability of item non-re-
sponse. The differences, however, were 
small and indicate that elderly people 
are still well able to complete the 
RFMMH independently of time pres-
sure level. This suggests that the 
 RFMMH can be used in studies with 
heterogeneous samples.
Results on the appropriate amount 
of time pressure were less clear: Gen-
eral media device habit strength meas-
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ured by the RFMMH did not differ 
significantly between time pressure 
conditions – including the condition 
without time pressure. This suggests 
that actual time pressure is not as cru-
cial as expected, but rather the instruc-
tion to answer spontaneously is suffi-
cient to induce quick, non-deliberate, 
script-based answers (in an online 
questionnaire). We argue, however, 
that time pressure should still be used 
as it ensures fast administration and 
prevents more deliberate processes. 
When deciding on an ideal amount of 
time pressure for participants across 
various age and education levels, five 
seconds seem to be the best choice. 
Above five seconds, reaction time did 
not change, indicated by the fact that 
reaction time under lower time pres-
sure did not differ from reaction time 
under no time pressure. Compared to 
four seconds, the five seconds condi-
tion allowed more respondents to read 
and answer all vignettes, showing that 
for some participants, four seconds 
were too short to complete the 
 RFMMH. This especially seems to ap-
ply to elderly respondents who took 
slightly longer to complete the 
 RFMMH. To allow this population 
group to complete the RFMMH as 
well, five seconds seem feasible as the 
universal time pressure level. Thus, it 
will not be necessary to introduce dif-
ferent time pressure levels for sub-sam-
ples differing in cognitive speed.
8.  Limitations and potential 
adaptions of the RFMMH
The RFMMH in its current form is de-
signed to measure general, goal-related 
media device habits. The RFMMH is 
not designed to measure specific hab-
its, that is automatic behavioral re-
sponses that are associated with a 
quite particular range of gratifications 
sought. However, the goal-related vi-
gnettes used in the present version of 
the RFMMH may be adapted to cap-
ture more specific habits, for example 
with vignettes presenting various goals 
related to searching information (e.g., 
surveillance information, weather 
news, information about social affairs). 
In a similar way, the vignettes could be 
adapted to measure the dependence of 
habitual media selection on external 
situational factors like media choice in 
various spatial and social surround-
ings. Such adaptions would require ad-
ditional pretesting to identify adequate 
vignettes as the respective cues should 
provide the potential to be fulfilled by 
all response categories (that is media 
behaviors). For example, mere spatial 
cues like “at home”, “on the road”, “at 
work” as vignettes for media device se-
lection would be problematic as they 
favor mobile over stationary devices 
due to different accessibility.
Furthermore, the current version of 
RFMMH focuses on media device 
habits. Whereas media device selection 
initiates a media use episode, subse-
quent steps in the media selection pro-
cess may also be habit-driven, for ex-
ample the selection of media genre or 
content. Here again, pretesting of suit-
able vignettes to adapt the RFMMH to 
these selections steps is needed and 
may be a subject to future research. 
The RFMMH allows participants to 
pick only one device upon each vi-
gnette. This follows the idea that ha-
bitual associations relieve from the 
burden of weighing – even a small 
number of – behavioral responses. 
However, it is possible that specific sit-
uations or cues are associated with 
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more than one behavioral response 
(Fiske & Taylor, 1991). The strength of 
these associations may vary, however, 
while a stronger association indicates 
higher habit strength for the respective 
behavioral response (Fazio, 1990). To 
account for these multiple associations, 
the RFMMH could allow for choosing 
more than one response category per 
vignette. Klöckner and colleagues 
(2003) have tested a response-frequen-
cy measure of habitual travel mode 
choice allowing such multiple choices 
of travel modes. They conclude that 
the results of the multiple-choice RFM 
barely differ from a single-choice RFM 
and it is less efficient.
Finally, our response categories may 
be conceptually confusing as we com-
pare “Internet” to television (as well as 
radio, newspaper, and magazine). 
Whereas the latter clearly are devices, 
the former may be used on a variety of 
devices. Although respondents were in-
structed on choosing “Internet” when 
referring to devices like smartphone, 
tablet, laptop, netbook, or desktop PC, 
we recommend to be conceptually 
more specific in the future and provide 
these devices (or a selection thereof) as 
response categories.
9.  Conclusion
In conclusion, the current study indi-
cates that the RFMMH is a measure 
worth considering in a broad range of 
audience studies with heterogeneous 
samples. In contrast to existing self-re-
port measures, the RFMMH focuses 
on automatic script-based initiation of 
a behavior, which is the core of the 
habit construct. Furthermore, the ap-
plication of the RFMMH is economic. 
Its administration proceeds fast. Addi-
tionally, it differs from common psy-
chological scale measures. This might 
be beneficial to the perception of a sur-
vey by the respondents as being rich in 
variety. Thus, the RFMMH can com-
plement existing habit measures, which 
jointly provide a more complete pic-
ture of the genuine role of habit 
strength in media use. Furthermore ac-
knowledging that media habits play a 
decisive role in media selection pro-
cesses, the RFMMH as a fast-to-ad-
minister habit measure may be used in 
a wide variety of studies on media 
choice, allowing to reliably and validly 
control for the influence of habits.
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